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New uses 


New uses for crop and livestock products- there is anothe: 
big opportunity for agricultural research to help farmers today 
(see “Cost cutting,” Acr. Res., March 1950, p. 2). 

Take wheat. Last year’s restricted production of some 939 
million bushels is nearly in line with demand. But we still 
have a billion-bushel stock on hand. It’s costly to store and 
hangs over the market to depress the price of the new crop, 

Suppose we developed new industrial outlets for wheat, 
Think what that could mean. We could empty the storage bing 
and use advancing technology on all our productive acres, 

We need to learn from industry itself—to study our farm 
commodities as raw materials. That’s how the petroleum 
industry has made gasoline, perfumes, medicines. insecticides, 
and hundreds of other useful products from a barrel of oil, 

First step to new uses for wheat is to get a clear idea of 
what’s in the kernel. That’s not easy. We know a lot about 
wheat, but chemists tell us that more than a hundred of its 
constituents are not yet fully understood. Science is giving 
us new tools for getting this information. (See p. 8.) 

As we increase our livestock industry, there will be increasing 
markets for feed. We need to know more about the nutritional 
factors of wheat as well as our other cereals. 

One of the important gains in livestock nutrition came in 
the discovery of the growth factor vitamin B,.. About half 
the By, on the market is made through fermentation of corn 
hy methods developed in utilization research. This suggests 
a search for microorganisms that feed on wheat and produce 
certain amino acids essential to livestock but lacking in wheat, 
These amino acids would then be added to the wheat. 

Of course, bread will still be the chief market for wheat, 
The baking industry tells us that one of the main obstacles 
lo selling more bread is staling the second half of a loaf 
doean't go as fast as the firet half, New developments in 
freezing and packaging sugvest new approaches to this matter, 

Those are some of the possible new outlets for wheat, Ope 
portinities for wilization research are equally promising for 
other commodities, We are doing something about them, 
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Nematode on 


‘Our Side 


ee has turned up a bene 
ficial nematode that attacks in 
[SDA entomoloviate believe 
they may be able to make practioal 


of it in peat control because: 


that quickly kills many ineeets, 
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THOUSANDS of tiny, eel-like organisms are nematodes 
emerging normally from a cadaver of a wax-moth larva. 
fach cadaver will produce about 150,000 of the bene- 
fcial organisms, which are easily reared in the lab- 
oratory. Nematodes shown (enlarged about 4 times) are 
They will live protected in their 
armor-like sheaths till they find a new host to attack. 


ONLY A FEW infective-stage larvae of the beneficial nematode—the tiny white 
lines=—are present when infected wax-moth larva is prematurely dissected, The 
big nematode is a female that would normally produce about 500 te 1,000 larvae, 


Of the 
thie nematode wae discovered by 
pathologiat S. Dutky in the 
fall of 
ly disenmed codling moth larvae sent ty 
him ly Hough of the Virginia 
nized the bacteria found in the eod 


family 


wae ineide bacterial 


experiment station, 
lingnoth larvae as to 
Heer with nematodes that were 
reared as possible contra) agents 
beetles, 

The proved Headly not 
te colling but to at 
other insect species, ineluding the 
corn earworm, boll weevil, pink bolbe 
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worm, vegetable weevil, 
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decay that would interfere with the 
nematode’s development, 

The infective stage of the nema- 
tode is the ensheathed second-stage 
larva. These larvae, encased in their 
armor, can survive for months in the 
absence of a suitable host and food, 
The infective-stage larvae seek out 
the host insect, enter usually through 
the insect’s mouth, penetrate the in- 
sect’s intestinal wall, discard their 
sheaths, and inject bacteria, This sets 
up the septicemia that kills the host-- 
usually within 24 hours. These ex- 
sheathed larvae then feed on the bac- 
teria and reproduce, and the young 
nematodes emerge from the dead host 
ready to attack a new host. 

Migrating over a moist surface, 
infective-stage larvae can move con- 
siderable distances in search of a host 
insect. When humidity is high, the 
larvae can move over dry areas by 
forming their own films of water. 
This need for moisture may limit their 
ability to control insects that feed on 
the exposed portion of plants but is 
partially offset by their habit of stay- 
ing in the host cadaver until free water 
becomes available. Thus, the cadaver 
furnishes a place of survival for in- 
fective-stage larvae under dry condi- 
tions. In the laboratory, nematode 
larvae were kept alive in partially 
dried cadavers up to 2 months. The 
larvae migrate from these insect 
cadavers within a matter of minutes 
after they are placed in water. 

Test with a variety of insecti- 
cides—chlordane, DDT, endrin. lin- 
dane, methoxychlor and toxaphene 
proved the ensheathed larvae to be 
quite resistant to chemicals, Few if 
any were killed when maintained in 
a water-insecticide suspension for 7 
days, They can he kept without 
injury for an indefinite period in 
A togth normal 
solution, ‘Their resistance to mineral 
is somewhat less than to alkalis, 
In a 
solution, the nematodes survived 5 


4 


hours exposure but were all dead in 
15 hours, They are sensitive to the 
elemental halogens: iodine is most 
toxic, chlorine less toxic, and bromine 
least toxic of the three, 

In spite of their delicate appear: 
ance, the ensheathed nematode larvae 
in water generally survived forcing 
through various sizes of nozzles on 
conventional spray equipment, 

A method for mass propagation of 
the nematodes on a scale adequate for 
field trials has been worked out at 
the Agricultural Research Center. 
Beltsville, Md. They are reared in 
wax-moth larvae (a beehive pest). 
Each larva yields about 150,000 
nematodes, which can be maintained 
in the host’s body or in jars of pure 
water that are refrigerated or aerated. 
An artificial medium of Pablum. 
honey. glycerin, and water is used to 
propagate the wax-moth _ larvae. 
When mature, they can be stored up 
to a year with small losses. 

Last year. over a billion infective- 
stage nematode larvae were raised 
for field tests with several crops and 
several destructive insects. In some 
of these tests, carried on in coopera- 
tion with Hough in Virginia apple or- 
chards, results indicate that 60 to 70 


TRAPPING beneficial nematodes, scientist 
S. R. Dutky puts wax-moth cadavers on this 
filter paper covering petri dishes. As the 
nematodes emerge, they crawl over the paper 
and down into the water surrounding dishes. 


percent control of codling moths mg 
he possible with the nematodehory 
disease, Nearly the same degree of 
control of the corn earworm wy 
achieved in Beltsville tests, 

The nematodes have proved hardy 
to unseasonable hot and cold but on 
most active as control agents whey 
temperatures are moderate (60° 
80° F.). At 75° and 86° F,, th 
cycle from infective stage to infectiye 
stage is 8 days. At lower tempera: 
tures, the cycle lengthens. 

These nematotes can migrate 
within a matter of hours into the 
center of tightly headed vegetables 
and remain alive for long periods, 
eliminating the necessity of a host. 

In one penetration test, outside 
leaves of several heads of iceberg let. 
tuce, already infested by 50 wax-moth { 
larvae, were each inoculated with 5 
drops of nematode suspension (a 
15,000 
nematodes per head). 


dosage of infective-stage 
Three days 
later, 42 of the wax-moth worms were 


dead of nematode infection. 
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The test results with codling moth 
on apple trees and corn earworm on 
field corn suggest that this nematode 
can fulfill in the field the promise 
indicated in laboratory studies.yy 


COUNTING nematode ‘‘noses,’’ Dutky calcu 
lates dosages of the microscopic worms for 
various tests. In the field tests run last 
year, these nematodes looked promising as 4 


weapon against several destructive insects. | 
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give a good boost to corn on the less- 
productive irrigated soils in Ne- 
braska. USDA-State research shows, 
however. that the amount of gain will 
depend on several factors. 

In the first place, the less available 
in the soil. the 


nitrogen there is 


? oreater will be the gain in yield from 


adding chemical nitrogen fertilizer. 
This showed up in a cooperative study 
by ARS and the Nebraska experiment 
Mitchell. 


tively poor growing seasons. additions 


station. at During rela- 


of 40, 80, and 120 pounds of nitrogen 
per acre raised yield only 9, 5, and 7 


experiment sta- 


tion research shows that herbicides 


and flaming can be an economical and 
effective means of controlling weeds 
in cotton. Over the past 6 years, the 
combined practices cut labor 70 to 80 
percent. These practices. however, 
did not cut total cost significantly. 

These practices drastically reduce 
the usual summer hand-hoeing and 
cultivation that create a peak demand 
for labor when it's needed for other 
crops. Releasing labor should give 
many planters the opportunity they 
have wanted to diversify their farm. 
iy programe with such enterprises as 
farming, 

Many 
their Operations except for weed eon 
Hol, only to find that they re still de 
pendent on having a relatively large 


vrowers have mechanized 


labor foree, Partly mechanized eot 


lon production doesnt adequately 


FOR POOR-LAND CORN: 


~~ 


bushels, respectively, on moderately 
productive soil, but raised it 18, 19, 
and 24 bushels on a soil having a 
naturally low productivity limit. 

Moreover. corn must have a good 
growing season to use applied nitro- 
gen fully. On poorer soil. applica- 
tions of 40, 80, and 120 pounds of 
nitrogen boosted corn yield 33, 54, 
and 71 bushels, respectively, in good 
seasons, but only 18, 19, and 24 bush- 
els in a cool. wet summer. 

Not all the benefit from nitrogen 
applied to a corn crop is gained in the 
first crop. Quite a nitrogen residue 
remains for the crop produced in the 


utilize that labor. In wet seasons, the 
peak demand for labor is all the 
sreater, and wages higher due to the 
demand. Wet weather prevents till- 
age and gives weeds a head start. 
This occurs often in the Southeast. 
The last 6 years at the Delta Branch 
Experiment Station, Stoneville, ARS 
and State researchers applied 3  her- 
hicidal-oil sprays at intervals of 5 to 
& days. starting when the cotton was 
3 inches tall, and following up with 
2or 5 flamings. This gave effective, 
economical weed control and reduced 
labor considerably, The additional 
practice of applying a T2-ineh band 
of the 
over the row while planting 
This 


not only down weeds ellectively 


precmergencely pe herbicide 


practically elininated hoeie, 
for weeks but abo a hip 


saving labor thouweh Tittle or none 


in the cost of weed control, 


crops 
and soils 


NITROGEN 


following year. But the nitrogen is 
used to fullest advantage only if there 
are good growing conditions during 
the year when the fertilizer is applied. 
Good weather for the second crop 
cant make up entirely for the poor 
utilization of nitrogen in the season 
the nitrogen application is made. 

It's obvious from the above yield 
data that returns will diminish as in- 
creasing amounts of nitrogen are ap- 
plied. The most corn per pound of 
nitrogen was obtained from the first 
10 pounds of nitrogen, less from the 
second 40 pounds. and still less from 
the third 40-pound increment.s‘z 


SETTING COTTON CULTURE FREE FROM THE HOE 


In some of the test years, low rain- 
fall reduced the weed problem but not 
How- 
ever, the rather costly preemergence 


the cost of chemical treatment. 


spray insured the cotton crop, year in 
and year out. against the occasional 
weedy conditions that prove so trou- 
blesome and costly in rainy seasons. 

Lsing post-emergence oil sprays 
and flaming cut cost as well as labor. 
but 
gence spray with CIPC cost a little 


the introduction of a preemer- 
more than the labor it displaced. 

both spraying and flaming are pre 
cision controls to be used only in the 
preseribed way and suitable 
conditions, some sittations, these 
practices will injure the cotton or fail 
lo control weeds, State experiment 
are vowed sources of mborna 
tion on the desirability of adopting 
a spray-anddlame program for weed 


control on a specific farm.’ 
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OUTHERN farmers should find 

substantial advantages in double 
cropping soybeans and small grain 
according to methods devised by co- 
operative USDA-State research. 

Six years of trials in the North Car- 
olina Coastal Plain and Mississippi 
Delta regions have demonstrated the 
feasibility of double cropping. These 
tests also show a need for improved 
ways of carrying out the practice. 

Methods used the last 2 years have 
given good results in reducing soil- 
preparation costs, conserving moisture 
in sandy loam or heavy clay soil, pro- 
viding stands when rainfall is short, 
and discouraging weeds. 

In the North Carolina double- 
cropping experiments, soybeans were 
planted following wheat harvest, usu- 
ally about mid-June. This runs well 
past the recommended single-crop 
planting season of May 1-20. 

Plantings were made by a till planter 
that placed seed and fertilizer in one 
operation, according to ARS agron- 
omist C, A, Brim. Three methods of 
planting without plowing were used: 
(1) over straw and stubble left by the 
combine, (2) over shredded straw, 
and (5) over fields on which stubble 
had been mowed and all straw 
moved, The first caused frequent 


TILL PLANTER used in North Carolina study 
features sweeps mounted ahead of the drive 
wheels, Sweeps break the soil without in- 
verting it, shear off roots, mix residues with 
soil, and leave seed bed in good filth, 
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E CROPPING... 
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Work in two Southern States has 


stoppages when the machine encoun- 
tered heavy stubble or straw left in 
the windrow by the combine. Use of 
a straw spreader lessened this difhi- 
culty, and stoppages were reduced to 
a minimum when the straw was 
shredded or removed from the field. 
Good comparisons between _ till 
planting without plowing and conven- 
tional planting were obtained in 1953 
and 1954. In 1953, soybeans planted 
June 23, after plowing. yielded slight- 
ly less than 22 bushels for the Roa- 
noke variety and barely 20 for Ogden. 
Yields were 22.4 and 21 bushels, re- 
spectively, under till planting July 1. 
In 1954, with little rainfall from 2 
weeks before to 2 weeks after plant- 
ing, it was necessary to irrigate the 
conventionally planted soybeans to 
obtain a stand. But till-planted beans 
produced good stands without  irri- 
gation. Yields of soybeans under 
both methods were identical. 
Results of the double-crop plan 
show that when the second erop is 
Planted as soon as possible after the 
firet is harvested, yields of each erop 
are only slightly reduced from yields 
on plantings made at the optinun 
date for single crops, ‘The combined 
returns from both are much better 
than from either as a single evop, 


REAR EQUIPMENT on the fill planter opens, 
fertilizes, seeds, and closes the furrow, 
Fertilizer is placed below or at both sides 
of the seeds, Press wheel firms the row 
to make sure seeds get ample moisture, 


a) How 


brought some practical advang, 


Another method of double cropping 


has evolved after 2 years of cooper 
tive work at Mississippi’s 
Branch Experiment Station, at Stop. 
ville. On heavy clay soils, a doubl. 
disc opener has replaced the conye.. 
tional sword opener on the standari 
planter. The disc opener penetrats 
heavy clay soil. It permits placing 
soybean seeds in moisture so tha 
plants emerge immediately without, 
rain and grow ahead of the weed. 
With conventional planting method 
on heavy clay soils common to the 
delta area of Mississippi, Arkansas, 
and Louisiana, a l-inch to 2-inch raiy 
is required after planting to insure, 
satisfactory stand of soybeans, 

Because of the problem of getting 
stands, many growers have preferred 
to plant beans in early April wher 
there’s greater likelihood of rain, 
May plantings, however, will produce 
consistently better results than early 
plantings. Satisfactory stands ean be 
obtained from use of the doublediv 
opener in May plantings, 

ARS and implement-company ep 
gineers have modified the dise opener 
used in the original experiments, and 
superior device will soon be com 
mercially available, ‘The doubled 
opener permits planting soybeans it 


SEED BEDS in a tilleplanted fleld ow 
clearly defined and weedless, Residue from 
the previous crop forms a mulch between th 
rows that discourages weed growth, consent 
moisture, and improves the soil condition, 
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gmall-grain stubble on heavy elay 
without seedbed preparation, 
Good results have been obtained when 
the straw was shredded or burned. 
Shredded straw provides a mulch that 
conserves moisture and tends to shade 
out weed seeds that germinate after 
shredding. 
regardless of size— an advantage over 
the shredding process, which doesn’t 
destroy weed seeds below the height 
at which the straw is shredded. 

The Stoneville experiments, under 
ARS agronomist E. E. Hartwig. have 


Burning destroys weeds 


shown that mid-June plantings can 
give bean yields ranging from 80 to 
85 percent of yields from full-season 
plantings made at the optimum time 
in May. The May or June plantings 
grow more rapidly than April plant- 
ings and thus shade out weeds better. 
In addition, a small-grain crop has 
already been harvested. 

Stoneville work has stressed time- 
of-planting and soil-temperature 
studies to develop cultural methods 
that would give delta growers full 
benefit of new varieties adapted for 
bean production in the South, 

Three 
man, Jackson, and Lee 
leased in the last 1 years under the 


improved varieties. Dor 


have been re- 


wybean-breeding program whieh 
ARS is cooperating with experiment 
tations inthe 12 Southeastern States, 
Lee, newest of the three varietion, is 
resistant to some of the major say 
hean diseases common to the South 
(Ach, Jane 1954, po 


DOUBLE-DISK OPENER atiachment for a 
planter is useful on Mississippi Delta heavy 
days, Lead disks open moist furrow, Row 
lt) seeded, closed, and firmed, This method 
(auses minimum disturbance to the surface, 


SHARP CONTRAST shows up between healthy Ladino clover (left) and virus-infected 
plants in test plots. Yield loss ranges up to one-half. All plants had same parent. 


M@ Surprisinc Ladino clover losses due to virus infection—losses up to 
half the yield—have been shown by K. W. Kreitlow, O. J. Hunt, and 
H. L. Wilkins at USDA’s Agricultural Research Center, Beltsville, Md. 
A preliminary greenhouse comparison was made of 320 healthy plants 
with 520 virus-infected plants. All plants came by vegetative increase 
from one healthy mother plant, so some plants could be infected artifi- 
cially with virus and the others kept healthy. In a preliminary 1-year 
study, virus reduced yield in 2 harvests by 48.4 percent on the average. 
In field plots, virus reduced yield of Ladino clover from this same plant 
source 40 percent, and from another plant source 54 percent. 
This will doubtless shock farmers who generally graze Ladino clover 
thus don’t know what their plantings yield with or without the virus, 
On casual observation, many virus-infected plants showed no visible 
symptoms, although tests proved them infected. This was expected, 
But it came as a surprise that these plants, despite normal height and 
appearance, yielded about the same as stunted ones that obviously were 
infected, "Though the plants lost nothing in height, they lost much 
through sparser growth, ‘Thats why a look at the pasture often deceives, 
Diseased plants in the outdoor plots didn't spread as rapidly as 
healthy ones during the summer and fall, 


luke a substantial toll, 


And winter weather may 
These factors will affeet plot-yield comparisons 
lo be made apain next summer, ‘The scientists will also repeat the yield 
comparisons between equal numbers of plants to determine whether addi: 
lional weakening has occurred to further affeet the yield-loms rate, 

Analysis of the diseased and healthy plant materials showed some sig- 
nificant chemical differences more erude protein and nitrogen-free 
extract and less erude fiber in the diseased plants, Wilkins thinks the 
added protein may be partly virus material, which is itself a protein-like 
substance, But the apparent bonus in certain constitutents within virus- 
infected plants is drastically offset by the drop in yield, 

These figures don't tell anything about the quality of the nutrients 
that were increased by the disease—how much of them is digestible and 
what effect the diseased plants have on animal growth and health. 

Larger-seale studies are needed to check these preliminary results 
and to learn more about their significance in animal nutrition.s’y 
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CHROMATOGRAPHY 


This versatile, sensitive technique is 
helping scientists do some difficult jobs 


RANSFORMING plentiful harvests into industrial raw materials and 
new wealth is one aim of agricultural research. And our research 
progress depends heavily on having effective techniques. 


The first step in the development of new uses for a farm commodity is 


an exhaustive study of its composition. Scientists accomplish this by 


isolating the components, determining their chemical and physical prop- 


erties, and evaluating their prospects for use in industry. 

Today. one of the most versatile and sensitive techniques for separation, 
purification, and identification of substances is chromatography. With it, 
scientists have isolated and identified amino acids, flavoring agents, pig- 


ments, vitamins, hormones, drugs. fatty acids, and myriad other substances. 


And it is helping trace the steps in photosynthesis by which a plant turns 


the sun’s energy into food 


a monumental advance in our understanding 


of the processes of life and reactions in living cells. 
We have reported the contribution of chromatography in isolating a new 


chemical from pine-gum rosin (December 1955. p. 14) and in disclosing 
r 


what plants make with soilderived minerals (October 1955. po). 


This tool has also brought striking advances in many other areas, 

Ih work on insecticides, researchers use chromatography to isolate the 
aclive principles of plants known to be poisonous to insects, Seientist: 
may then beable to synthesize these principles and make a compound tos 
lo Another diteresting adaption has been isolation from the female 


wypey tioth of the substance that attracts male mothe, Development of 
evyithetio for conteol should follow, 

chromatography separated compote that 
Hol be cetingulehed from other analytical methods, 


de 
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As tothe technique tees adsorption the adhesion 
ata thin layer of molecules of a liquid, op gas to the 
body, ‘There are three broad types colin, paper, and gas, 
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COLUMN chromatography uses fingered 


column. This is called Tswett’s colyp 
chromatography while separating leaf pi 


botanist 
Wher 


this column, pigments separate from togbottom ir 


chromatogram. Isolation is completed colt 
colored bands, and extracting each purifjgment Wi 

Bands are obvious when colored, bydysi 
to distinguish components of a colorless; 
parts through column—weaker adsorbedfmove off 
small samples. Identification can be my ultravi 
fluorescent colors, a Geiger counter if thpadioacti\ 


cally active, chemical reagents if the comps react t 


© PAPER chromatography is the mostfar of all 
great sensitivity, The separations are ¢ 
of on an adsorbent ina glass tube as in type 
containing the substances to be separatedplied as 
the filler paper. The drop is allowed to gud the en 
is placed in the solvent or developing ol, The s 
hy capillary action and carries the compe alony | 
out from each other according to thele deolubilit 

sheet 
He nearest the drop inser a 
the second solvent moves onto the 


Tether the conponent jib they ea 


ae web oe be jacked 
gas heli nitrogen. 
al tates, aid gas dives along ys 
according to thelr vaporization vate 

li setup chown, sensing the 
enol the and a corresponding is nia 
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SOLVENT 

fingered adsorbent in a vertical glass 

lumpt botanist Michael Tswett, who devised 


OF TWO INDICATES 


eaf pj When a solution is filtered through iia 

om tofpottom into various colored bands—a fit, A DIFFERENT 
leted column out of tube, cutting apart 

puriffgment with a solvent. ADSORBENT 
bugysical or chemical method must be used 
rless Hee. A suitable solvent will carry these ae eas 
orbeddmove off first. Solution is collected in 


if thfadioactive. bioassay if they're biologi SOLVENT CARRIES COMPOUNDS#AND # DOWN 
COLUMN AND SEPARATES THEM ACCORDING 
TO THEIR ADSORPTION RATES 


SHEET IS DRIED, ROTATED 


SOLVENT MOVING UP PAPER 90, PLACED IN DIFFERENT 


CARRIES COMPOUNDS ALONG 


SOLVENT TO FURTHER 
SEPARATE COMPOUNDS 


most far of all because of its simplicity and | —— 

ire cajout on strips or sheets of paper instead a 

sinthumn type. A small drop of the sample 

irate@plied a short distance from one end of 

to the end of the paper nearest the spot al, 

iv, The solvent moves past the test spot 

cone dlony the paper. where they separate ‘ 
eolubility in the solvent, | 

Heer a eecond developing: eolvent 


vit |! they lie tied, COMPOUNDS 18 PUT Heme A FOMPOUNE 


Brit tae 


VAHIOLIG 
HELIUM FORE RS UNE 
le radically the others O O © 
Wl | | 


aiid the adeovbent, 
the of each al the NETECTOR SIGNALS ARRIVAL 
OF VAPGRS GF BEACH 


on Continous recorder, PEAK OF Grant 
INDICATES A DIFFERENT COMPOUND 
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ON MILK DRYING 


STUDY SHOWS RECOVERY RATES, RANGE IN PROCESSING 
EFFICIENCY FOR NONFAT DRY MILK SOLIDS 


OW MUCH nonfat dry milk solids 

(nfdms) is a milkedrying plant 
likely to produce from the milk it 
processes? efficient are the 
processors in recovering the solide? 

Now, for the first time, USDA te 
eearch las analyzed industry opera 
to anewer theae queations, ‘The 
experione of 1 
platite ecattered through New 
the Midweet, and the Weet 
hive been analyved for a total of 
Haye from daye pee plant, 
Here ave some of the findings: 

The industry turns out an average 
of pounds af per 100 
pounds of skim milk dried, 
includes a small amount of sweet: 
cream buttermilk that plants mixed 
and dried with the skim milk, ‘The 
buttermilk poundage was converted 
to skim milk equivalent for caleulating 
yield, Otherwise, the milk processed 


DRYING PLANTS differ widely in the amount of solids they remove 
On average, plants recover 96 percent of the total, 


from skim milk, 


or 


was essentially that remaining after 
separating out cream of about 40- 
percent fat for butter making.) 

Average composition of this 
pounds of wae pounds of 
nonfat eolide, pound of fat, and 
pound of moisture, Phe 
milk contained 9 pounde of 
eolide and pound of fat, 
This, on the awveraye, the dey plate 
were UO percent in recovering 
solide, processors 
Tron HO percent to nearly 100 
percent in renioving solids, 

Losses of solide in dey ine 
averaged about percent regardless 
Of the process weed spray or roller 
(iying, Losses were al about the sane 
level whether the plants received whale 
milk or skim milk to process, 

The recovery figures from this study 
are reasonably good yardsticks for 
any plant’s long-run operations or for 


a large group of plants for any one 
But there’s likely to be consid. 
erable discrepancy when the figures 


day. 


are applied to a single day’s opera. 
tions in a single processing plant, 

A number of previous studies have 
indicated some relationships between 
butterfat content and nonfat-solids 
content of whole milk. This study 
showed that there’s a consistent rela. 
tionship between butterfat and the 
industry's average yield of nfdms from 
milk originally testing between 3.5 
and 4.1 percent fat as whole milk, 

The outturn averaged 8.76 pounds 
of nfdms per hundredweight of skim 
milk when the whole milk tested 35 
percent fat, 
crease in fat teat, on the average, an 
additional pound of was 


Mor each OF percent in 


recovered from the milk, 

According to apricultural econo 
niet A, G. Mathia, of Aprieuttural 
Marketing Service, thie atidy affords 
the firat comprehensive published in 
Formation that can be teed to eeatinate 
expected yielde of tontat dey 
members of cooperatives and 
a for deterniniig 
the ellicieney of opera 
Hints, cooperatives an 
administrators can also 
ise the estiinates as a basis foe verk 
lying the reported usage of milk sold 
classified-pricing plans, 

A fuller report is being made by 
Agricultural Marketing Service..’y 


SURVEY DATA show relation of butterfat percent in whole milk and 
the yield of solids from drying skim milk left from butter making, 


Butterfat Expected Outturn’ of Nenfat Ory Milk 
inthe Solids per 100 Pounds of Skim Milk 
Whole Milk Left after Removing 40-Percent Cream | 
| Average Range 
percent pounds pounds 
3.5 8.76 8.58 --- 6.94 
3.6 8.8) 8.63 8.99 
\ 8.86 8.68 --- 9,04 
A: 3.8 8.91 8.73 --- 9.09 
3.9 8.96 8.78 --- 9.14 ! 
4.0 * 9.01 8.83 --- 9.18 j 
4) 9.06 8.88 9.24 


*From 95 percent of the runs. 
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OUR appetite won't be whetted by 
words like time, temperature, and 
specific gravity. But they mean the 
difference between 
dark-brown, scorched-tasting french 


grease-soaked, 


fries and those with a crisp, golden- 
brown surface and mealy centers, 
Several commercially important 
varieties of potatoes from locations 
ranging from Maine to Washington 
have USDA food 
apecialista and plant physiologists, 


They have found that beat french fries 


heen studied by 


come From potatoes of high apecitie 
gravity the heaviest for their size, 
Previous research hae ahown that 
high apecific pravity potatoes are alae 
heat for baking ov mashing and for 
potato ehipe, that po 
may some day come to market 
labeled according to the cooking 
inethod for which they are heat suited 
lanl, (her storage lenperatine alse 
plays a part in results, 
Ordinarily, potatoes are stored at 
vetard shriveling and sprout 
ing, Wut this temperature fosters in 
potatoes that 
High sugar 
content in the tubers results in getting 
scorched-tasting, overly brown french 
fries, the specialists explain, 
Storage temperatures of 50°, 55°, 
and 60° retard sugar accumulation 


chemical action 


changes starch to sugar, 


and give french fries of good flavor 
and color, Even at 45° F, 
sugar accumulation is lessened. 


storage, 
And 
potatoes remain firm for 3 to 4 months 
when stored at 45° and 50° F., though 
some sprouting occurs. 

For potatoes that must be held 
longer than 4 months before frying. 


the specialists experimented with stor-- 


age at 40° F., followed by “desugar- 
ing.” (Desugaring, a process potato 
chippers use, calls for holding tubers 
at warm temperatures for a short 
time. This causes the chemical action 
in the potato to reverse and the sugar 
to change back to starch.) 

Research showed that potatoes 
stored at 40° FF, gave best french fries 
when desugared for 2 of 3 weeks at 


tain and for example 


(jreen Mout. 


such a high suger content that desug: 


Some varieties 


wring doen't help much, 

Quick washing of pared and elieed 
potatoes to remove atareh 
gave meation french than 
potatoes in water for LO minutes 
hefore soaking, pe 
abeorh water, whieh makes the 
Haw slives that sane water 
Hitiel he cooked out in feyine, whieh 
dawn cooking and tends to in 
oiliness and 

Av weight ratio of fat te eut 
potatoes was found to give best frying 
results, ‘This prevents a large drop 
in the fat temperature when the poto- 
toes are added and makes sure that 
the fat quickly returns to its original 
lemperature, If there is a large 
lemperature drop and slow return to 
cooking temperature, potatoes will 
absorb too much of the fat, 

Par-frying during slack times and 
holding the partially cooked potatoes 
at room or refrigerator temperature 
to be “finished off” at meal time is a 
practice restaurants often employ. — It 
was found to give less tender but 
satisfactory french fries. 

The specialists point out that par- 
frying and holding can be a con- 


fruits and 
vegetables 


GOOD FRENCH FRIES 


Many factors from field to fat influence their quality 


venience to the home cook as well as 
the restaurant chef. Par-fries may be 
held as long as 4 hours at room tem- 
perature or 24 hours if covered in a 
refrigerator. To be held a longer 
time, however, par-fries should be 
frozen and stored at 0° F, 

Best temperature and time for par: 
frying potato strips—the 
usual thickness—was found to be 560° 
for d minutes or until the potatoes are 
an opaque white, The finishing off 
should be done in 475° off until 
the stripe are golden brown, 


harvested potatoes are par 
fried, they can be held in freever 
storage ab te monthe and 
he we tasty and tender ae freshly pre 
pared French wae found, 

liven raw tubers stored as long ae 
onthe before they are partied 
and Fragen Will finish inte good french 
fries, hit mealiness of french fries 
Heclines slightly when froven pared pies 
are made from raw tubers that have 
heen stoved 4 months, 

Frozen par-fries can be finished 
suecesstully by simply placing them 
in the oven, Except for a slight de- 
crease in tenderness and less uniform: 
ity of browning, frozen par-fries 
heated in a 500° FF, oven for 10 min- 
utes, or in a broiler at 500° PF, for 5 
minutes, compared favorably with 
those browned in deep fat, 

USDA Technical Bulletin 1142, 
“French Frying Quality of Potatoes as 
Influenced by Cooking Methods, Stor- 
age Conditions, and Specific Gravity 
of Tuber,” gives details. Authors of 
the bulletin are M. E. Kirkpatrick, 
B. M. Mountjoy, and C. E. Falatko, 
ARS: P. H. Heinze and C, C. Craft, 


Agricultural Marketing Service.sy 
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FOR 
NUTRITIONISTS 


Anather USDA teed 
table—-ene an ylelde~ 
will be lesued saan 


food-composition tables for 
various nutrients or classes of 
foods have long been standards of 
reference, The values, revised from 
time to time. are used in textbooks on 
nutrition and dieteties and by food 
the 
profession, food industries. and a 


and nutrition workers. medical 
of governmental agencies, 
There is, for example. 
iw. Prepared” 


Si 


thee 


pel 


ape 
Hilitte 


patie 


ta 


Hable dealt the al 


oa 


of that part ob the world 
Often, Information on special 
aid Derive 
\ 


presentation titended primarily 


pulliehed 
al | 
thon. 
professional and researeh workers, 
shows in detail the basis of the energy 
calorie 
lubles use figures derived as explained 


in Handbook 7 1, 


tion brings lovether figures on folie 


values in Handbook 
Another publica 
acid- essential data’ for physicians 
who are working on anemia, 

\ study now in progress will pro- 
vide data on the better known amino 


acids in some 300 foods, In prelim- 


inary stage, some of these figures haye 
already been put to use by USDA and 
by an Expert Committee on Protein 
Requirements set up by the United 
Nations’ Food and Agriculture Organ. 
ization, TH. K. Stiebeling. ARS diree. 
lor of home economics research and 
a member of this committee. stipplied 
the data on amino acids as a basis for 
estimating law to tise foods elfen. 
lively in protein teeds, 
Another table, seen te be jul 


ready ta eat 

will 
ihe 
hile 


al 


Wi tee The table 


need do food yields when eam 


analyete foe the 


punt GO youre have provided: peneral 
the overall on con 
ponition, Vat thin de the first tine 
that such figures have heen brought 
lovether ina special tabulation, 

compiling this table, the 
tion analysts made a special search 
for data originating the United 
States since LOO, Newer data retleet 
present-day marketing practices of 
trimming vegetables and prepack- 
aging produce and meat, as well as 
the effect of new varieties and breeds. 
More detail is given in this publica: 


tion on the amount of refuse—pits, 


bones. 
to spt 
report 
of the 
under 
institu 
more 
produ 
the ea 
Nei 
Jusses 
Vie 
Sa 
analy: 
than 
lish, | 
the 
meres 
th 
relhal 
akin, 
at all 
able 
To 
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Food 
vised 
bette 
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401 
a Ly fz 
439 
| 


hones, shells, skins——and of waste due 
to spoilage and trimming than was 
reported years ago. Moreover, many 
of the recent data have been collected 
under practical working conditions in 
institutions and private homes, 
more nearly represent present-day 
products and practices than some of 
the earlier figures published, 

New 


anil vains dirine cooking 


also are figtires on weight 
evaporation and i teats, 

Sane al AVES week 


lish, Navy Freeh) ane 
ithe Pood and 
packiig and other ean 
Wihuted a great deal of data, 

that 


Wi enough to give 


the number toad 


Hllable averages eapeclilly ob bone 
shin, and other losses da meats after 
cooking, A Tew foods are not listed 
all there are no data avail 
able on them at the present time, 

To fill these gaps in data on 
physical yields 
hutrient 


as well as others on 
ARS in- 
viles researchers to send in data on 


content of foods 
composition as work is completed, 
Food composition tables will be re- 
vised from time to time as more and 
better data become available.s'y 


livestock 


LOW-PROTEIN DIET— 
UPSET REPRODUCTION? 


ord) 


Preliminary results indicate that the lach ef protein 
cute quantity and quality of the call crap 


Davie 


experimental and are re 
die soon de pomelble alter lag, 
evidenee to cate 
Coles that cows receiving the low level 
al protein (lo not come inte heat as 
noon after calving as do those on the 
And the inter: 
val between calvings is longer, There 


higher protein level, 


is also limited data showing that the 
duration of heat is shorter than nor- 
mal, These possibilities are how 
heing further investigated by periodic 
examination of the ovaries of all cows 
in the experiment, Either delayed or 
short estrus periods, especially in 


large heel eaetly be an 
ob calves 

Hint le ob calves 
the 
Ivete Have Hat 


heiween coulves fram eawe 


group lave averaged 


Hit the calves From the tow 


ape than those that were 
produced by the control group 
Cattle used in the experiments are 
Milking with 
Hevetords, The control group wae 


crossed 


fed approximately 0,9 pound of di 
vestible protein per animal daily—the 


recommended level, The 
low group gets two-thirds of this 


amount, or 0.0 pound per animal, 
Protein in both diets is adjusted by 
the quantity of alfalfa pellets used, 
Except for the difference in protein, 
feed given both groups supplies the 
same total digestible nutrients and 
provides the recommended amount of 


energy. This feed is composed of 
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corn-and-cob meal, salt, vitamin A, 
and bone meal. In addition, cows in 
both groups are fed low-protein grass 
hay. (The hay and the grain are 
weighed for each cow daily. ) 

The feeding plan used requires that 
the cows consume their hay rations 
before they get their grain rations. 
And the quantity of hay each animal 
eats determines the amount of grain- 
protein feed she will receive. A cow 
consuming 15 pounds of hay, for 
example, gets 9 pounds of grain and 
supplement. The cows used in both 
groups are kept in confinement and 
do not have access to pasture, 

The low-protein animals probably 
get more protein than some cattle get 
at certain seasons in some protein: 
deficient areas, These experimental 
cattle are maintained constant 
levels of protein all year, 

Davis and his coworkers do not 
expect such striking results from the 
experimenta ae these sclentiate ob 
tained in work on vitamineA 
cleney, (Those teate were conducted 
over a period of 12 Th wae 
found that cowe piven a daily allow: 
dee Of  Capprost 
ately one ofan ounce) 
of beta carotene per kilogram (22 
of body weight, rarely pave 
hivth to living calves and none lived 
OO hore calves, but many 
af these were weak. Ninety miere 
gave good pesulls, to as 
sure adequate quantities of vitamin A 
under any condition, 120 micrograms 
af heta carotene per kilogram of body 
weight was recommended as the daily 
minimum for cows, ) 

The importance of this protein: 
productivity study, however, is best 
indicated by the fact that use of pro- 
tein supplements in some low-protein 
areas has not increased calf crops to 
the desired level. The present work 
may show the kind and amount of 
protein needed, as well as the best 
time and method of supplementation, 
to increase our calf crop.sy 
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HERD SIRES at Miles City have proved their worth, are replaced only when their pro- 
duction records are topped by those of younger bulls of the same experimental line, 


the 
ehasen 
affepring 
test, 
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FEED is weighed for young 
bull on a rate-of-gain test. 
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APID gains and increased ability 

to convert feed to high-quality 
beef on the range or in the feedlot are 
results of research underway at the 
United States Range Livestock Experi- 
ment Station, Miles City, Mont. 

ARS researchers, in cooperation 
with the Montana experiment station, 
are following a program of inbreed- 
ing and continuous production testing 
to determine their progress. 

Selection and line breeding over a 
period of 20 years has enabled 
searchers to increase the average per: 
formance level of many of the desir: 
able characteristics that make for effi- 
cient beef production individual 
animals or specific lines of cattle, 

sired at the station by a single line 
of inbred 


COMpUrison Of steers, 
ample of the degree to whieh 
can be improved, 

Four groups of steers, slurted 
the feedlot at weaning aver 
pounds, pained an average 
Of 1.99 pounde daily, weighed O04 
out of the feedlot, and ate 
potiide of grain for LOO 
years later, another 
Houp ol steers sired by a bull ob the 
They 


Weaning. 


pain, ‘Ven 
Tine wae checked 
averaged 
galned daily, weighed 
1064 pounds out of the feedlot, and 


al 


wed 594 pounds of grain for each 
100 pounds of weight put on, 

In hoth cases, the steers were calved 
in April, weaned in October, and fed 
for the same length of time on the 
same rations, 
latter 
and the final weight 160 pounds more 


per steer, 


The daily gain for the 


group was percent greater 


The slightly greater quan- 
tity of feed used by the latter group of 


FEED INTO 


Montana research means better-quality, more-efficient cattle 


animals is chargeable to the usual re- 
duced feed efficiency that develops in 
cattle as fattening increases. 
Breeding work began at the station 
in 1934. Since then, 11 lines have 
been established and maintained, 
others having been discarded because 
of undesirable characteristics. 
Production tests of the lines re- 
tained are made in two ways as the 
work progresses, Potential sires are 
tested for their gaining ability and 
feed efficiency, and those selected are 
bred to grade cows. A random sam- 
ple of each sire’s progeny is likewise 
tested, Steer calves are raised to 
about 15 months, when evaluations are 
made as to the merits of each ani 
mal—alive and in the carcass, These 
evaluations reflect for or againat the 
herd sires in each experimental line, 
Hach of the TE lines of purebred 
Hevelords herd 


in which no outeide blood 


representa a clowed 
el a line ones vatabliahed 
\ herd sire in any tine replaced 
only when his prodietion record 
that of 


by 


younger sire ol the 

Piocietion teats of sires ani 
eny lave served to high 
(leeree of heritability of the ability to 


prove the 


Sive and steer records of gain 
have heen strikingly similar, 

In feeding tests one year, for 
“10 bull ranked first 
among 7 being tested, with a gain just 


exaniple, a line 
Steers from 
ranked first the 
following year, their daily gain aver- 


short of 3 pounds a day, 
the same bull also 


aging 2.660 pounds, In no case were 


progeny better or worse than their 
sires by more than one rank, 
Research at Miles City is also di- 


rected toward developing at least two 


other important characteristics aside 
from the ability to gain and use feed 
efficiently. These are milking ability 
and carcass quality of the stock. 

Like ability to gain, neither of 
these characteristics can be judged 
accurately by selecting animals for 
thickness of fleshing, body type, and 
uniformity. These factors have been 
emphasized in the past and are still 
useful in selecting for desirable char- 
acteristics. Much improvement can 
be attributed to their use. But they 
don't tell the whole story. 

Milking ability is as important in 
beef cattle as in dairy cattle, Produe:- 
lion testing helps to determine the 
adjustment that should be made, up ot 
down, through breeding and selection 
lo reach an optimum, Heavy produce 
tion of milk in a range cow ja about 
undesirable ae too little production 
it frequently reaulta in dam 


ape to partol the animal's udder, 


The big teat of breeding work cones 
of the 
of breeding etock, ‘Pheer 
determine the aetial quality 


i) 
of the heel prodieed tn rela 
sive ol the ey 

and the length and breadth of 
the loin, marbling of the lean with fat, 


to fat bone, 


and all the other quality taetors that 
cannot be aceurately determined by 
the examination of live cattle, 

This research has served not only 
to bring out the more desirable char- 
acteristics but also to reveal and elimi- 
nate many of the undesirable char- 
acteristics in some lines. 

Breeding work at Miles City has 
pointed up the need to start with top- 
notch foundation stock and continue 
with careful, continuous culling of 
animals to obtain the best results.; 


15 


ag 
\ 
od 
ine, 
7 
= - 


OFFICIAL BUSINESS 


agrisearch 
notes 


ROOT-KNOT nematodes harm 
crops greatly on the Yuma Mesa of 
Arizona, but lightly in nearby Yuma 
Valley, USDA researchers thitk soil. 
lextive difference tay explain this, 

The plant 
from the mesa, Hie clay loa Peon the 
This provided five gradations af 
were heavily 


from 


LO weeke, toot ranged Tron 
litte Height with addition 
Where eoll wae 
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WATER IS AT A PREMIUM for erowing wheat in areas of 
limited annual rainfall on the Great Plains, Yet. large amounts of water 
rin off the fields during two periods of the year. 

li a cooperative study by USDA and the Oklahoma experiment 
station. at Cherokee, Okla. spring and summer storins had a lotto de 
Wilh this Water loss, Qiite a bittol the 25-ineh average annual preciphe | 
lation the Warn and ab peak rates tip te 7 
per foe periods. Phe eyele abit Tike: this: 

July Oetoher the is plowed planted to 
Wheat, Quite a few Hard this period bat they are 
When the lanl le tare at that season, The storie cause deal 
Tan that been to leave etubble on the 
Te ta water Tome aid erosion, 

tite the compacted readily, before the wheat 
Have prowl cate conelderable the 
Water tende fo awhile on the feld, 
helt back by the wheat whieh ty then be bigs That retards 

We need and eropplig praetiogs that will back that water 


percent of the sawllies within 11 days 


was increased in the laboratory by infecting 5,000 of the insects, A preparation of this 
virus material sprayed on 38 sawlly-infested pines in Maryland last summer killed 77 
up to 97 percent in one test, 


years ago and in extensive tests since then, 


SPRAYING PLANTS commonly associated with disease control 
done in USDA experiments to spread diseases that kill sawllies infesting pine, 
A virus found in a few diseased larvae of the Virginia pine sawlly 2 years ago 


The European pine sawfly also was controlled by test sprays of its own virus 


Both viruses proved effective against 


both sawflies, but each virus was more effective against its own special host, 
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